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for a shackle having a pair of aligned openings
for receipt ot a shackle bolt. In one preterred em-
bodiment, the assembly includes a two-piece
clamp having a first ring segment and a second
ring segment wherein the ring segments rotate
about a pivot pin between a closed and locked
position and an open position. A first button 1s
received 1n a recess in the first ring segment with
a spring urging the first button outward. A first
tab projects from the first button which travels in
a slot in the second ring segment. A second but-
ton 1s received 1n a recess 1n the second ring seg-
ment with a spring urging the second button out-
ward. A second tab projects from the second but-
ton which travels in a slot m the first ring seg-
ment wherein the springs urge the first tab and
the second tab toward the closed and locked pos-
1tion.
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SHACKLE PIN SPLIT NUT ASSEMBLY

tent Application

Serial No. 62/234,437, filed September 29, 2015, U.S. Patent Application Serial No. 15/227,645

filed August 3, 2016, which are herein incorporated in their entirety by reference.

BACKGROUND OF THE INVENTION

. Field of the Invention.

The present invention relates to a shackle pin split nut assembly for securing a shackle bolt

securing a shackle bolt to a shackle utilizing a hinged split nut providing both easy mstailation ana

easy removal of the shackle bolt without any tools.
2. Related Art.

A shackle is a well-known device used to join slings, cables or ropes together or used to

connect a cable orrope toa load. Among the many applications for shackles are tie down, towing,
suspension or lifting applications.

In the past, securing mechanisms included a screw-in type wherein the shackle bolt
with a threaded nut and a cotter pin,

Also in the past, various types of securing mechanisms for shackles have been proposed.
Applicant’s securing mechanism (U.S. Patent No. 8,381,363) includes a hinged split clamp with a
retainer pin.  Other prior art examples include Epstein (U.S. Patent 6,023,927), Bruce (U.5. Patent

which remains in the closed and locked position unless manuaily moved to an open position.
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SUMMARY OF THE INVENTION

The present invention is directed to a shackic pin split nut assembly for a shackle having a

first ring segment and a second ring segment., The first ring segment and the second ring segment

pivot with respect to each other about a pivot pin which acts as an axis for rotation of the segments.

Accordingly, the segments may move between a closed and locked position and an open position,

A first button has a shaft received in a recess in the first ring segment. A compression

spring urges the first button outward. A first tab projects radially outward from the shaft of the

first button. The first tab travels in a slot in the second ring segment.

A second button has a shaft received in a recess in the second ring segment. A

compression spring urges the second button outward. A second tab projects radially outward

from the shaft of the second button. The second tab travels in a slot in the first ring segment.

the segment and a linear portion retaining the segment in a locked position. The compression

springs urge the tabs toward a locked position.

By depressing both the first button and the second button at the same time, the first tab and

the second tab are moved to a neutral position so that the first ring segment and the second ring

segment can be manually rotated with respect to each other in order to move the assembly to an

open position.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a perspective view of a first preferred embodiment of a split nut

assembly constructed in accordance with the present invention shown exploded from a shackle

and a shackle pin or bolt;

the shackle bolt;

Figure 3 illustrates the split nut assembly shown in Figure | in a closed and locked position
around the shackle bolt;
' Figure 4 illustrates a sectional view taken along section line 4-4 of Figure 2;
Figure 5 illustrates a sectional view taken along section line 5-5 of Figure 4;

Figure 6 illustrates an exploded view of the split nut assembly shown in Figure 1 apart
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assembly shown exploded from a shackle and a shackle pin or boit;

Figure 8 illustrates the split nut assembly shown in Figure 7 in an open position surrounding

the shackle bolt;

around the shackle bolt;

Figure 10 illustrates a sectional view taken along section line 10-10 of Figure 8;

Figure 11 iltustrates a sectional view taken along section line 11-11 of Figure 9;

Figure 12 illustrates an exploded view of the split nut assembly shown in Figure 7 apart

from the shackle bolt and from the shackle;

assembly exploded from a shackle and a shackle bolt;

Figure 14 illustrates the split nut assembly shown in Figure 13 in an open position

surrounding the shackle bolt;

position around the shackle bolt;

Figure 16 illustrates an exploded view of the split nut assembly shown in Figure 13 apart

from the shackie and from the shackle bolt;

Figure 17 illustrates a perspective view of a fourth preferred embodiment of a split nut

Figure 18 illustrates the split nut assembly shown in Figure 17 in an open position

Figure 19 illustrates the split nut assembly shown in Figure 17 in a closed and locked

position around the shackle boit;

Figure 21 illustrates a sectional view taken along section line 21-21 of Figure 19; and
Figure 22 iliustrates an exploded view of the split nut assembly shown in Figure 17 apart
from the shackie bolt and the shackle.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The embodiments discussed herein are merely illustrative of specific manners in which to
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invention.

While the invention has been described with a certain degree of particularity, it is to be

noted that many modifications may be made in the details of the invention's construction and the
arrangement of its components without departing from the spirit and scope of this disclosure. It
is understood that the invention is not Himited to the embodiments set forth herein for purposes of

exemplification.

embodiment of the present invention. Figure 1 illustrates a perspective view of a split nut

assembly 10 exploded from a shackle 12 and from a shackle pin or bolt 14. The shackie 12

includes a pair of aligned openings 16 and 18 for receipt of the shackle boit 14. The shackie bolt

second ring segment 26.

The first ring segment 24 and the second ring segment 26 pivot with respect to each other

substantiaily parallel to the shackle bolt 14, The segments 24 and 26 move between a closed and

locked position and an open position. Figure 2 illustrates the split nut assembly 10 in an open

position surrounding the shackle bolt 14, apart from the shackle 12, Figure 3 iliustrates the split

12. The pivot pin 28 may be riveted or otherwise secured to the split nut assembly 10.
Figure 4 illustrates a sectional view taken along section line 4-4 of Figure 2 while Figure

5 illustrates a sectional view taken along section 5-5 of Figure 3. Figure 6 illustrates an exploded

A first button 30 has a shaft received in a recess in the first ring segment 24. A

A first tab 34 (visible in Figures 4 and 6) projects radially outward from the shaft of the

first button 30. The first tab 34 travels in a slot 36 in the second ring segment 26.

compression spring 42 urges the second button 40 outward. A second tab 44 projects radially

outward from the shaft of the second button 40. The second tab 44 travels in a slot 46 in the first

permitting movement of the segment and also includes a lincar portion retaining the segment in a
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locked position. The compression springs 32 and 42 urge the first tab 34 and the second tab 44,

respectively, toward a locked position.

Starting from a closed and locked position, the assembly 10 may be unlocked and moved

to an open position for removal of the split nut assembly 10. By depressing both the first button

30 and the second button 40 at the same time, the first tab 34 and the second tab 44 are moved to
a neutral position so that the first ring segment 24 and the second ring segment 26 can be manually

rotated with respect to each other and be moved to an open position. Once the split nut

assembly10 is in the open position, the assembly 10 may be withdrawn and removed from the

shackie boit 4.

segment 26 is slightly larger than the radius of the circumferential groove 22 1n the shackle bolt

'{4%
As seen in Figures 2 and 3, the width of the two-piece clamp is slightly less than the width

of the circumferential groove 22, so that the split nut assembtly 10 resides in the groove when in

the closed and locked position. Once the split nut assembly 10 surrounds the bolt in the groove,

An optional lanyard (not shown) may extend between the split nut assembly 10 and the

shackle 12. A tether hole 48 through the assembly 10 may be used to retain the lanyard.

Figures 7, 8, 9, 10, 11 and 12 illustrate a perspective view of a second embodiment of the

having a pair of aligned openings 56 and 58 for receipt of a shackle bolt 54. The shackle bolt 54

has a shackle head 60 at one end and a circumferential recess or groove 62 near an opposed end.

The split nut assembly 50 includes a saddle body 72 having a pivot pin opening 66 for

receipt of a pivot pin 68,

Figure 8 illustrates the split nut assembly 50 in an open position surrounding the shackle

50.

Figure 10 illustrates a sectional view taken along section line 10-10 of Figure 8 while
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Figure 11 illustrates a sectional view taken along section line 11-11 of Figure 9. Figure 12

itlustrates an exploded view of the split nut assembly 50 apart from the shackle bolt 34 and the

shackle 52.

The split nut assembly 50 includes a two-piece clamp having a first ring segment 74 and a

second ring segment 76. The first ring segment 74 and the second ring segment 76 pivot with

respect to each other about the pivot pin 68 which acts as an axis for rotation of the segments.

radially outward from the shaft of the first button 80. The first tab 86 travels in a siot 92A in the

first segment T4,

A second button 82 is received in a recess in the saddle body 72. A compression spring

88 urges the second button 82 outward. A second tab 90 (visible in Figures 10 and 11} projects

radially from the shaft of the second button 82. The second tab 90 travels in a slot 92 in the second

segment 76. FEach slot includes an arcuate portion which is a neutral position permitting

compression springs 84 and 88 urge the fivst tab 86 and the second tab 90, respectively, toward a

locked position.
Starting from a closed and locked position, the split nut assembly 50 may be unlocked and
moved to an open position for removal of the assembly 50. By depressing both the first button

80 and the second button 82 at the same time, the first tab 86 and the second tab 90 are moved 1o

a neutral position so that the first ring segment 74 and the second ring segment 76 can be manually

rotated with respect to each other and move to an open position. Once the assembly 50 1s in the

open position, the assembly 50 may be withdrawn and removed from the shackle bolt 54.

In order to install the split nut assembly 50 on the shackle bolt 54, the opposite procedure

™~

is performed.

As seen in Figures 8 and 9, the width of the two-piece clamp is slightly less than the width

of the circumferential groove in the shackle boilt 54.

As seen in Figures 10 and 11, the inner radius of the two-piece clamp formed by the first

ring segment 74 and the second ring segment 76 is slightly larger than the radius of the

circumferential groove 62 in the shackle bolt 34.

Each of the segments 74 and 76 has an inner circular edge. An inner radius of the two-

piece clamp is slightly larger than the radius of the circumferential groove in the shackle bolt 54.
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An optional lanyard (not shown) may extend between the saddle body 72 and the shackie
J2,
Figures 13, 14, 15 and 16 illustrate a third preferred embodiment of the present invention.
Figure 13 illustrates a split nut assembly 94 exploded from a shackle 96 having a pair of
S aligned openings 98 and 100 for receipt of a shackle bolt 102. The shackle bolt 102 includes a
The split nut assembly 94 includes a two-piece clamp having a first ring segment 108 and
a second ring segment 110. The first ring segment 108 and the second ring segment 110 pivot
with respect to each other about a pivot pin 112 which acts as an axis for rotation of the segments.
10 The pivot pin 112 is substantially parallel to the shackle bolt 162,

position. Figure 14 illustrates the split nut assembly 94 in an open position surrounding the

shackle bolt 102 apart from the shackle. Figure 15 illustrates the split nut assembly 94 in a closed

15 split nut assembly 94 apart from the shackle bolt 102 and the shackle 96. The pivot pin 112 may

......

segment 110 and will be received in a threaded opening in the first ring segment 108. A second

fock pin 116 having a threaded end passes through an opening in the second ring segment 110 and

108. Likewise, the second lock pin 116 may be threadably secured to the first ring segment 108.
Accordingly, the two-piece clamp assembly will be locked in the closed position.

25 moved to an open position for removal of the assembly 94.  In order to open the split nut assembly

30 An optional lanyard (not shown) may extend between the split nut assembly 94 and the
shackle 96.

Figures 17, 18, 19, 20, 21 and 22 illustrate a fourth embodiment of the present invention.



10

20

25

30

CA 03000651 2018-03-29

WO 2017/058375 . PCT/US2016/047062

Figure 17 illustrates a split nut assembly 120 exploded from a shackie 122 and a shackle pin or

bolt 124, The shackle 122 includes a pair of aligned opﬁznings 126 and 128 for receipt of the

a second ring segment 136.

The first ring segment 134 and the second ring segment 136 pivot with respect to each

locked position around the shackie bolt 124. The pivot pin 138 extends through and alsc extends

and projects outward from the segments 134 and 136 in an axial direction.

Figure 20 illustrates a sectional view taken along section line 20-20 of Figure 18 while

Figure 21 iliustrates a sectional view taken along section line 21-21 of Figure 19. Figure 22

shackle.

A first button 140 is engaged with the pivot pin 138 and is urged away from the pivot pin

by a compression spring 142, A second button 144 is engaged with the pivot pin 138 and is urged

A first tab 148 (visible in Figures 20. 21 and 22) projects axially outward from the first
button 140. The first tab 148 travels in a slot in the second ring segment 136.
second button 144. The second tab 150 travels in a slot in the second ring segment 136.

Starting from a closed and locked position, the spiit nut assembly 120 may be unlocked
and moved to an open position for removal of the assembly 120. By depressing both the first

button 140 and the second button 144 at the same time, the first tab 148 and the second tab 150
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instailation and removal time required.

Whereas, the present mvention has been described in relation to the drawings attached

suggested herein, may be made within the spirit and scope of this invention.
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WHAT IS CLAIMED IS:

i A shackie pin sphit nut assembly for a shackle having a pair of aligned openings for

receipt of a shackle bolt, which assembly comprises:

a two-piece clamp having a first ring segment and a second ring segment which

a first button received in a recess in said first ring segment with a spring urging said
first button outward:
a first tab projecting {from said first button which travels in a slot in said second ring

segment;

a second button received in a recess in said second ring segment with a spring

locked nosition.

2. A shackle pin split nut assembly as set forth in Claim 1 wherein said shackle bolt
has a head at one end and a circumferential groove near an opposed end and wherein an inner

radius of said two-piece clamp is slightly larger than a radius of said circumferential groove in said

shackle bolt.

3. A shackle pin split nut assembly as set forth in Claim 2 wherein a width of said

two-piece clamp is slightly less than a width of said circumferential groove in said shackie bolt.

4. A shackle pin split nut assembly as set forth in Claim | wherein said first bution

spring is a compression spring engaging an end of said first button.

5. A shackle pin split nut assembly as set forth in Claim 1 wherein said second spring

is a compression spring engaging an end of said second button.

6. A shackle pin split nut assembly as set forth in Claim 1 wherein said outside

diameter of said two-piece clamp is larger than the diameter of each of said pair of aligned

openings in said shackle.
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1. A shackle pm spiit nut assembdly as set forth m Claim 1 mcluding a lanyard

8. A shackle pin split n

ut assembly for a shackle having a pair of aligned openings for

receipt of a shackle boit, which assembly comprises:

a saddle body having a pivot pin opening for receipt of a pivot pin;

a first ring segment which rotates about said pivot pin between a closed and locked

}

tocked position and said open position;

e

a first bution received in a recess in said saddle body urging said first button

outward;

outward;

a first tab projecting from said first button which travels in a slot in said second ring

segment; and

a second tab projecting from said second button which travels in a slot in said first

ring segment, wherein said springs urge said first tab and said second tab toward said closed and

locked position.

9. A shackle pin split nut assembly as set forth in Claim 8 wherein said shackle bolt

has a head at one end and a circumferential groove near an opposed end and wherein an inner

radius of said first ring segment and an inner radius of said second ring segment are each slightly

iarger than a radius of said circumferential groove in said shackle bolt.

10, A shackle pin split nut assembly as set forth in Claim 8 wherein a width of said first
ring segment and a width of said second ring segment are together slightly less than a width of

said circumferential groove in said shackle bolt.

2L B et

11. A shackle pin split nut assembly as set forth in Claim 8 including a lanyard

extending between said saddle body and said shackle.
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12. A shackle pin split nut assembly for a shackle having a pair of aligned openings for

receipt of a shackle bolt, which assembly comprises:

...............

a second lock pin received through an opening in said first ring segment and

threadably received in an opening in said second ring segment.

13, A shackie pin split nut assembly as set forth in Claim 12 wherein said shackle bolt

has a head at one end and a circumferential groove near an opposed end and wherein an inner

radius of said two-piece clamp is slightly larger than said circumferential groove in said shackie

bolt.

<

14. A shackle pin split nut assembly as set forth in Claim 13 wherein a width of said

15, A shackle pin split nut assembly as set forth in Claim 11 including a lanyard

16. A shackle pin split nut assembly for a shackle having a pair of aligned openings for

receipt of a shackle bolt, which assembly comprises:

a two-piece clamp having a first ring segment and a second ring segment which

rotate about a pivot pin between a closed and locked position and an open position, said pivot pin

a second button engaged with said pivot pin, said second button urged away from

said pivot pin by a spring; and

a second tab projecting from said second button which travels in a slot in said first
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ring segment, wherein said springs urge said first tab and said second tab toward said closed and

locked position.

radius in said two-piece clamp is slightly larger than said circumferential groove in said shackle
bolt.

8. A shackle pin split nut assembly as set forth in Claim 17 wherein a width of said

two-piece clamp is slightly less than a width of said circumferential groove.
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